
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address; COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/502.133 


02/11/2000 


Harold E. Helson 


103544.127 


4787 



7590 

Jason A. Reyes 
Hale and Dorr LLP 
60 State Street 
Boston, MA 02109 



08/09/2007 



EXAMINER 



JONES. HUGH M 



ART UNIT 



2128 



PAPER NUMBER 



MAIL DATE 



08/09/2007 



DELIVERY MODE 



PAPER 



Please find below and/or attached, an Office communication concerning this application or proceeding. 



The time period for reply, if any, is set in the attached communication. 



PTOL-90A (Rev. 04/07) 



Office Action Summary 


Application No. 

09/502,133 


Appllcant(s) 

HELSON 


Examiner 

Hugh Jones 


Art Unit 

2128 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent temi adjustment. See 37 CFR 1.704(b). 

Status 

1 )K Responsive to communication(s) filed on 23 May 2007 . 
2a)^ This action is FINAL. 2b)[3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1.5,9 and 13-27 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) \3 Claim(s) is/are allowed. 

6) S Claim(s) 1.5.9 and 13-27 is/are rejected, 

Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)K The drawing(s) filed on 1 1 February 2000 is/are: a)^ accepted or b)n objected to by the Examiner.^. 

Applicant may not request that any objection to the drawlng(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 1 9 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)n All b)n Some * c)n None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) O Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) [3 Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Infomnal Patent Application 

Paper No(s)/Mail Date 5/23/2007 , 6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Maii Date 20070805 



Application/Control Number: 09/502,133 
Art Unit: 2128 



Page 2 



DETAILED ACTION 

1. Claims 1, 5, 9, 13-27 of U. S. Patent 09/502,133 are in front of the office 



for consideration and remain pending. 

Claim Rejections - 35 USC 6 102 
2. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 



A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale In this country, more than one year prior to the date of application for patent in 
the United States. 

3. Claims 1, 5, 9, 13-27 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Helson (The inventor^s PhD thesis - of record). 

4. The table of contents disclose: 



Page 



CHAPTER 3. STRUCTURE DIAGRAMS FROM COKNECnON 

TABLES 126 

Abstract : '. 13S 

Introduction 12S 

Purpose and Context of SDG 137 

Challectges to an SDG Algorithm 130 

Complex Ring Systems ISO 

Special Motpuologies 123 

Atom and Bond Overlap 136 

Precedents 138 

STR3 (1973) 138 

Carbart (1976) 140 

CAS (isn) 142 

Spefctren (1982) 143 

Shelley (19ft3) 143 

University of HuU (1990) 144 

DEPICT (1990) 141 

Implementation in C^AMEO 145 

Redraw Algorithm 148 

Outline 148 

Simple Ring. Drawing and the Irregular Polygon Method LSB 

Complex Monocyclic Ringa ...160 

Bicydic Ring Systems 163 

Avoiding Congestion: Atom Priority, the Fleeing Heuristic^ 

and the Congestion Function 164 

Removal of Atom and Bond Overlap and Crowding (the RBS 

Heuristic) 167 

Reposition Algorithm.. 173 

Analytic Repoattioning Algorithm ITB 

Dynsunic Repositioning Algorithm 1^ 

The Jumping Heuristic IM 

^thetic Punctiona and the Testing Database ^....200 

AePjaepo: mathetic FWction for Positioning Molecules 202 

AefJRedraw: iCsthetic Function for Redrawing 203 

The Testing Database 211 
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A Unified Eepositioiuag Algorithm 228 

Acknowiedj^emeat » 230 

References and Hotes , 231 

CHAPTER 4. DETECTION OF SYMMETRY AND DUPLICATE 

PRODUCTS ; , 233 

The need for Symmetry Perception and Identical Structure 

Identificatioa* 233 

Symmetry....,.,,., 234 

Identiail Products 234 

Which Symmetsy is Required? 237 

Approaches to isomorphism and Automorphism N 239 

Approaches to Isomorphism.... ?S .....2*1 

Path-Grrowing Yields Symmetry as well as 

Isomorphism ...242 

Morgan Algorithm 243 

Approaches to Symmetry , 245 

Placement in CAMEO , 246 

Goals of Symmetry Perception in CAMEO 249 

Implementation of Symmetry Perception in CAMEO 2S2 



5. Helson discloses: 

identifying, from a connection table for a chemical structure, an 
instance of chemical structural symmetry in the chemical structure 
(fig. 4.5; chapter 4; fig. 3.5, pg. 221, fig. 4.9, fig. 5.4); 

wherein the instance of symmetry includes symmetrically 
equivalent atoms and bonds (page 24 6; fig. 4.5; chapter 4, fig. 4.9, 
5.4); 

positioning symmetrically equivalent atoms and bonds in the 
chemical structure diagram in accordance with the identified symmetry 
(page 246; fig. 4.5; chapter 3). 

As for dependent claims, see pp. 169, 155-156, 173-212 (redrawing), 207- 
209, 227-230 (redrawing), table 4.3 (example of candidates); chapter 3 
(redrawing) chapter 4 (examples of symmetry). 

6. Also see: 



Page xix: 
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ISI 

IVP 

MA 

RSCT 

SX}CO 

8DG 

SP 

SKAB 



sym 
syok 
sym 
SDG 
sym 
SDG 
sym 
sym 



Identificatioa of Identical Stmctures 
Iterative Vertex Partitiotxing 
Morgan algorithm 
Ring Symmetry Conversion Table 
Symmetry-derived canonical order 
Structure Dia^am Generation (g.u.) 
Symmetry Perception 
Symmetry^Reduced A/B 



page xxii: 



xxii 



Connection Table The diiTerent connedion tablea u$ed by CAMEO are: 



a) CSS. The ordinary structure storage £brmat Consists of a 
list of atoms, with coordinates, element type and charge, 
and bonds, with the atom pair forming uie bond, order, 
and stereochemistry. 

b) CMAB. During translation of a chemical name (see Graph- 
ics chpt) a simpUfied, comp^ Ct is built up. Its principal 
omission is atom coordinates. 

c) Morgan Table* The Morgan table is a data structure simi- 
lar to that used in the MA. It is us^ during the search for 
the canonical table. 

d) Canonical Connection Table (CCD. A highly encoded data 
structure similar to the Morgan Table in which the etrue* 
tures' A/B's have been canonically sequenced. It is possible 
to tell if two structures are identical or not by comparing 
their CCT*8. 



Perception The process In which the A/B of a structure is examined to 



deduce higher level information, such as the presence and 
location of diHerent element types Cox;}!^, silicon, etc), rings, 
aromaticity, stereochemistry, symmetry, and the canonical 
connection table. 



Perception'Derived Structure See Derived Structure 
Perception Phase (Graphics) Hiere are five distinct occasions when 



perception is performed: I) sketch-time; 2) other graphics^ 
time; 3) pre^mechanistic; 4) mechanistic; 5) post* 
medianistic. All perception is channeled throu^ one of two 
executives, PERCEP (pre- and post^mechanistic) and MCHPRCP 
(all others). Several flags control what sort of perception* 
induced alterations are permissible. 



page xxvii 



Reposition (SDQ) The final stage in Structure Diagram Generation, in 
which molecules are translated (shifted) to maximize the 
distance between them while maintaining their size as much 
as possible. Consists of two steps: 



a) Analytic placement. 

b) Dynamic repositioning. The fragments are treated as if 
they were charged particles that repel one another. They 
are allowed to move under each oUier's forces until they 
come to rest at etiuilibrium. 



page xxvi: 
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Stereoehemhtry Most Important stereochemistry of organic molecules 
con be represented in GAMBO, Le. enantiomers and double 
bond stereoisomers. The notable omission is allene stereo* 
chemistry. A racemic mixture is repref^nted by the absence of 
wedged or dotted bonds. Mixtures of ciBltrans isomers are 
represented by labeUng the double bond wiUi a ''U*'; see 
Appendix B for a discussion. On rare occasions, usually in 
bridged ring systems, the program is unable to design a 
diagram in which a double bond has the correct cis or trans 
substituent pattern; an T is drawn be^e such bonds to 
indicate that their stereochemistry is opposite that shown. 

Structure One or more molecules that collec^ely constitute a chemical 
system undergoing reaction or emerging from reaction. The 
structure is a unit of storage; it is described by an A/B table, a 
tree node number, and more or less information alKkut its role 
aa a starting material and/or product 

Structure Diagmm Generation CSDO) The introduction or optimi2ation of 
the two-dimensional coordinates in a connection table » espe- 
cially for the purpose of realizing an aesthetic drawing. 
Consists of. a) Regularising bond lengths and angles, and 
rendering rings in a conventional orientation. b)Eedistn- 
buting molecules within the plotting area. Of. Reposition, 

Symmetry An object is symmetric if it contains components that are 
equivalent by some spedfied criteria. Equivalent components 
belong to the same "equivalence class," or "orbit." Frequently 
there are several orbits in one molecule, e.g, the two in butane. 



Of the several types of chemical symmetry known, the one that 
reflects equivalent chemical reactivity is configurationai 

Symmetry*Redwced AlB (SBAB) (Symmetry) The smallest subset of the A/B 
sufficient to reproduce the chemisto^ of the parent. In 
cydohexane, for example^ any one atom Cbond) is represen- 
tatiye of the entire molecule. limiting attention to the SKAB 
saves computation time and avoids duplicate products doe to 
symmetry. Heactions which involve more than one atom 
(bond), however, such as periodate oxidation of vicinal diola^ 
may not rely upon the SRAB. 
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Page 246: 



Aa has b«en seen, some approaches to isomorphiam also yield Bym- 
metry, and vice versa. There is a fuadameatal reason why the two 
problema are related: a simple proof shows that they are formally 
equivalent; any method to solve one can be modified to solve the others On 
a practical level they appear similar because some solutions to both involve 
partitioning or growing paths, resulting in overiap of these aigorithms. 



Plncftmfint in CAMEO 

Before describing implementationa) details, It is shown how 5P and iSt 
are situated within CAMEO, Pig. 4.4 highlights the overall program flow. 
Symmetry perception occurs during the middle of perception (whether 
graphiCi mechanistic, pre- or post^mechanistic}. CCT-coding occurs only at 
the end of pre- and post-mechanistie perception^ Le, once for ^e starting 
material and once for each product. Reaction intermediates may be 
perceived during the mechanistic phase but are not ordinarily CCT*coded. 
Because of this arrangement 8P is needed and executed much more often 
than CCT-coding. It therefore made sense to develop an 8F procedure that 
was fast on its own without concern for obtaining a CCT. 

The symmetry algorithm requires stereochemical perception infer* 
mation» and must therefore reside after the point in the perception 
sequence where that is derived. CCT-coding could be performed at any time 
afterwards, and is performed at the end of a perceptloa pass. Record is kept 
of whidi structures have been coded, so that ISI wiB merely check which 
structures are not coded, and codes them. 

Page 252: 



Imolementation of Svmmetyy Perception in GAMRO 

The approach we have taken to symmetry perception is entirely 
original, as it was conceived and implemented without benefit of the 
hterature. Upon review of the Uterattire it ia found to be sinular to that 
published by Shelley and Mutik more Qim a decade eariier,2<><^ and that of 
Balaban ei aL several years agoA^^.a? The basic strategy ia Iterative Vertex 
Partitioning (IVP), in which local molecular iiregularidea are propagated 
through the molecule until all atoms are partitioned into a stable number of 
distinct types. Because our implementation was conceived independently it 
is somewhat different. For one thing our symmetry perception has the 
extra responsibilities described in the previous section. For another, 
Shelley and Munk*8 algorithm, despite its suggestions, does not know what 
to do with stereochemistry or aromatidty, while Balaban et aL*8 approach 
cannot treat stereochemistry at all without resorting to path-growing; our 
method U'eats these featixres routinely and rapidly. Finally, our algorithm 
is the first we know of not based on path growing to yield bond symmetry as 
well as atom t^raunetry. 
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Figure 4.5. The perception phase 



Fig. 4.9: 
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Figure 4.9. Symmetry perceptica 



Table 4.3: 
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Tablfi 4.3, Symmetry perceptioa timing information 



No. Equiva* 









CEIf 


Structure 


Atji^fn^/Bonda* 




nO'8see) 


m«thane 


I / 0 


0+0 


OX 


ethane 


1/1 


1+ 1 


0l3 


propane 


2/1 


1+1 


0^ 


butane 


2/2 


1+ 1 


0.7 


decane 


5/5 


4+ 1 


2.4 


decanol 


U /ID 


4+0 


19 


2<cyanona pthnlene 


12 /13 


4+0 


2.3 


besxnpyrenft 


5/6 


3+1 


8u3 


edamantajoe 


2/1 


1 <+ 1 


^1 


adamantan-l-ol 


5 / i 


2+ 1 


23 




6/5 


3+ I 


2JQ 


cubane 


1/1 


1 + I 


2S) 


moebius cubtmo 


1/1 


I + 1 


2j0 


moebiuB cubane*' 


1/2 


7+3 


ax 


eubanol 


5/4 


3+ 1 


21 


benxene 


1 / I 


1+1 


13 


naphthalene 


3/4 


2+ I 


22 


retiaol 


20 /20 


6+- I 


93 


strychnine 


25 /3I 


3+0 


64 


morphine 


25 


2+0 


6.0 


muficarine 


13 /13 


6 + X 


4ii 


isopreDtt 


5 / 4 


1+0 


05 


2*m«thyl'4^>buteiie 


6 / 4 


4 + X 


U 


cydohexene 


3 / 4 


4+ X 


L7 


l>inethylcycl<^iexene 


7 / 7 


3+0 


12 


1.2<dlmethyl-cyclohexea« 


4 / 5 


3+ X 


23 


2j2-dimethylpropane 
glyccrel 


2 / I 


X + X 


03 


4 / 3 


2+ 1 


1.0 


pealciUattic acid 


14 /IS 


5+ 1 


4X> 


inositol 


18 


27 + 0 


20.1 


1-butene 


4 / 3 


X+ 0 


Oi4 


c£f-2-pentene 


5 / 4 


2+0 


08 


V'2-pentette 


5 / 4 


2+0 


03 


^ as drawn 


24 m 


U + 2 


19>1 


raeemic S 


IS m 


5+ X 


112 


d^ethyl-tridecane 


14 /13 


4+0 


£8 


2>mBthyl-tridecane 


13 /I2 


6+ X 


33 


7-methyi-tridecane 


8 / 7 


3+ X 


33 



^Nete that the aumberfl {acresse with decreaiifir symmetry. An asymmetric 
molemle has an ettaivaleiwe cIsm for every one of its atomi and bonds. 

bStructarec for which the number of hard passet it t«ro aecessahly lack any 
(confiffuratioaal) symmetry. 

cgy comparison, it took 4$9 sec to find the 9S92 primes between Z axut 109»DO0, 
inclusive, factorinf every odd number. 

<*Wit)i ring membership chedw. 
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Figure 5.4. Components of the perception phase 
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Claim Rejections - 35 USC 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claims 1, 5, 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (Hu et al. or Shelley et al. or Fan) in view of Helson 
(thesis). 

9. Hu et al. disclose connputer perception of topological symmetry from a 
connection table (see abstract). 

1 0. Shelley et al. also disclose computer perception of topological symmetry 
from a connection table (see pg. 247). 

1 1 . Fan et al. disclose detection of constitutionally equivalent atoms from a 
connection table (see page 654). 

12. Hu et al. or Shelley et al. or Fan et al. do not expressly disclose 
positioning the atoms and bonds. 

13. Helson discloses positioning in chapter 3 (cameo) of symmetrical 
structures (chapter 4). 

14. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify each base teaching with the secondary teaching because 
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Helson discloses displaying positioning the atoms and bonds and its benefits, 
namely that disclosed in 1-5 of the thesis. 

15. Claims 13-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (Hu et al. or Shelley et al. or Fan et al.) in view of Helson 
and in further view of (Chem 3D [of record] and Razinger et al. [of record]). 

16. Hu et al. or Shelley et al. or Fan et al. do not expressly disclose all 
examples of symmetry operations. 

17. Chem3D discloses symmetry operations and properties and their 
manipulation in molecular modeling and analysis (chapters 4-5). 

18. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the base teaching with the secondary teaching because 
Razinger et al. expressly discloses the importance of studying the various 
symmetries (first two paragraphs, col. 1, page 197) and carrying out and. 
representing various chemical symmetry operations (chapter 4-5) when modeling 
and analyzing chemical structures. 

Response to Arguments 

19. Applicant's arguments, filed 5/23/2007, have been carefully considered 
and are not persuasive. 

20. Applicants are thanked for discussing the references; such discussion 
considerably eases the burden on the Examiner. They have been carefully 
considered. 

21. Applicants state: 
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The Office Action objects (o the last filed Information Disclosure Statement (IDS) as 
being overly lengthy and being filed subsequent to the Notice of Allowance. The IDS was not 
signed as having been reviewed by the Examiner. Rather, citing MPEP § 2004^ the Office 
Action requests technical assistance in reviewing the references cited on the IDS. 

This latest IDS, coupled with the IDSs of record include multiple thousands of pages of 
extrennely dense and advanced chemistry. 

22. Applicants argue: 

MPEP § 609 states "An infonmation disclosure siaiemenl filed in accordance with the 
provisions of 37 C.F.R. 1.97 and 37C.F.R. K98 will be considered bv the examiner assi^ed to 
the application" (emphasis added). The IDS in the present case was filed in accordance with 37 
C.F.R. §§ 1 ,97 and I M, MPEP § 609 continues, **Oncc the minimum requirements of 37 C.F.R. 
1 .97 and 37 C.F R. 1,98 are met, the examiner has an obligation to consider the information/' 
There is no limitation in 37 C.F.R. 1 .97 or 37 CJ.R. 1 ,98 regarding the length or number of the 
references. Moreover, such requirements are not provided in MPEP § 609,04(a), which provides 

23. In fact, the office may require Applicants to explain the details of 
improvennent over the art of record (MPEP 704.14(a)). See form paragraphs 
7.121,7.110: 

^ 7.121 Details of Improvement Ch^er the Prior Art 

In response to tliis requirement, please state the specific 
improvements of the subject matter in claims [1] over the dis- 
closed prior art and indicate the specific elements m tlie claimed 
subject matter that pro\ide those improvements. For those claims 
expressed as means or steps plus fimction, please provide the spe- 
cific page and line nmubers witliin the disc(;;psure which describe 
the claimed stnicture and acts, 

% 7 J JO Art Suggested as Relevant 

Tlie infonnation is i^uired to enter in the i^ecord the art sug- 
gested by the applicant as relevant to this examination hi [1]. 
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24. However, in view of Applicant's response to the Examiner's request for 
assistance, such requirement is not necessary at this time and the Examiner 
provides full faith and credit that Applicants have fulfilled their duty to disclose 
under 37 CFR 1.56 (MPEP 2001). 

25. Applicants argue: 

Rejection of Claims Under 35 U.S.C 101 



Clwms 1, 5, 9, and 13-27 are rejected under 35 U.S.C. 10] as allegedly being directed to 
non-statutory subject mater, The Office Action asserts that the claims do not produce a concrete 
useful and tangible result. Applicant disagrees with llic assertion that the claims are directed to 
non-statutory subject matter. Moreover, this rejection follows a Notice of Allowance for the 
same claims. Such piecemeal prosecution is generally disfavored. Ncverdielcss, solely in an 
effort to expedite allowance, independent claims U 5, and 9 have been amended to include 
"outputling a representation of a chemical structure.'* Applicant respectfully requests the 
rejection be removed in view of the amendment. 



26. The 101 rejections are withdrawn. Claim 1 is drawn to a practical 
application. Amended claim 5 is statutory because the code blocks are claimed in 
conjunction with hardware, thus the claim is not drawn to software per se. Claim 
9 is statutory because it is directed to a computer-program product and thus is 
not drawn to software per se (MPEP 2106.01 (I)): 



Since a computer program is merely a &et of 
instmctiotts capable of being executed by a computer, 
the computer pi^gram itself ss not a proce^ and 
USPTO per^oaaeJ should treat 8 claim for a couq>uter 
progiattv vvtthowt the compuier-iieadable medium 
needed to realize the computer program's iuactional- 
ity, a* no»statutor>' functional descriptive material. 
Wmx a computer pix>gram is claimed in a process 
where the computer is executing the conqniter pro- 
gram's instntctions, USFTO personnel should treat 
the claim as a process claim. See paragi-aph r\^B.2(b), 
below. When a cotnputer proizram is recited in con- 
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27. Applicant's arguments with respect to the art are not persuasive. 

28. Applicants argue: 

discussion is limited lo the perception of symmetry, not positioning symmetricaily equivalent 
atoms and bonds in a chemical structure. For example, at page 246» the Hclson thesis states 
"Symmetry perception occurs during the middle of perception, . > The next paragraph 
continues, "The symmcir>' algorithm requires stereochemical perception information^ and must 
therefore reside after the point in the perception sequence where that is derived/* There is no 
discussion of positioning atoms - whether they are symmetrically equivalent or not - at page 246 
of the Helson thesis. Likewise, Figure 4.5, which is referenced at page 246, "reveals the 
Perception Phase in greater detail" (p, 246). by showing the steps covered in the perception 
phase of the CAMEO program, including evaluating rings and aromalicity, stereochemistry and 
symmetry^ as well as other factors. Again, there is no teaching or suggestion to position 
symmetrically equivalent atoms in any way, let alone "in accordance with the identified 
symmetry " as required by the claims. 

29. Pages 4-5 (Intro in thesis) disclose: 

cameo's program Qow can be broadly divided into three activities: 
graphics, perception and analysis. In the graphica phase inatenala and 
coaditions are entered and products ore displayed. During perception 
important molecular features such as rings, functionality and symmetry 
are noted for use in the analysis phase. Analysis is cox^tieted by one of 

This dissertation is concerned with four pngects undertaken within 
the CAMEO program: 

1) Simulation of carbene chemistry. 

2) Perception of canftgurationaJ symmetry of organic molecules. 



3) Derivation of a canonical orderini; and representation of a chemical 
structure, referred to as canonicalisation. 



4) Stnicture diagram generation, te,, the construction of conventional 
two-dimensional representations of organic molecules from their 
connection tables* 
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ffflplm^ntatign in oamsq 

In CAMEO. SDO is divided into two ixide|»ende&t processes: BOO proper, 
referred to as "redra wing," and positioning of the rcgiilting moleculea. 
adkdJregosjUo^^ 

roWi^W&l^f WWiled to serve different oecasions; they are not rigidly 
ti«d to any particular phase of the program. In fact, rcpogitioiilng dfl^ n ot 
even require perception, although redrawing does/'^Ti^l^'^lixe^lv^ 



30. The claims require: 



a connectton table for a chemical structure^ an instance of chemical 
structural symmetry in the chemical sniicture; 



wherein the instance of symmetry includes symmetrically equivalent atoms and bonds; 

1) ■ — ^ 



See, for example: 



CHAPTER 4. DETECynON OF SYMME TRY AND 



This chapter examines why symmetry perception (SP) and identical 
structure identincation (ISO are important, t h e possibl e via ys to achieve 
them, an d how they have been implemcoted m jhe CAMEO ptpgram. 



8 ) Symmetry . Perhaps the hardest aesthetic attri bute to detect algorith* 
iaiMly iis bdanc^ the symmetrical distributidi^lf Hlii'^^^iri^ 
also the even distri^tion of white space. Consider o*diethylben2ene 
(Fig. 3.40). In drawing A the alkyi chains are unsymmetrical (ie. 
there is no C2 axi8» loosely spealdng ), while both drawings fi and £ 

20& 

are symmetrical, and look bcttw^ tor it Similarly^ tr^ut^d tin hydride 
looks better when its chains are symmetrically directed (Fig- 3.41, fl) 
than otherwise (A)* 

The obvious way to as sess graphi cal symmetry would be to check if 
positioas, whatever that wotild mean. Although this route would be 



2) 



0 pos i t i oner positioning symmetrically eouivalent ato ms and bonds in the chemical 
Structure diagram in accordance with the iligSliJjgiSiSJS^ 



31 . The inventor's thesis discloses, at least: 
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Algocitlun 3.6. Dynamic repositioning engine 



1) Initialize 

2) Cateiikte for^ iuad te2isi0sis 

a) Assess mtemtions between hme$ 

h) Assess uiteraetioas beiwaen bc^es md walla 

c) Sum forces. The fcUowiag varieties are caiculaj^^ 
I KetFMa^): Magoimde of xiet for^ fw eveiy Wt 
iL SumKetPMag: Sum the KetPMaifd 
ill Mbiimum, mdadmum and sum of all boxes' tensions 

3) Accept or Reject 

a) Accept or Reject the last movement 

b) Modify ResiKinse (attenuation) accordingly 

c) Evaluate S^QjStratn^ and StiUJI^ed ilaga 

d) If Ri^ect: ri^re previous coordinates; x^uce shift vectors by the same 
amount ^t Response was Just deorea^d 

e) If Accept: 

t If 80 directed^ scale every box's net force vwtor in proportion to the 

tenidon acting on it 
ii. Locate nearest blocking ottiect» and redu^ shift if uecessary 
UL Calcidate shift vectors and apply to boses 
0 CiearStillJiovingif no box hs^ moved a significant amount 
4} Resume at step 2 unlesa the maximum number of passed is exceeded or 

StilLMoving is clear 
S) Post^pro^ssing 

a) Calculate ^adness^ of system: the average tensicoi jmr boau 

b) Determine if any box is inhibited 




Figure 3.34. Oynandc repositioning stymied by jamming. 
The top boat is blocked by the lower, aiad so ntither moves. 




Application/Control Number: 09/502,133 



Page 16 



Art Unit: 2128 



Pa^e 

CHAPTERS STRUCTJKE DIAGRAMS PROM CONNECTION 

TABLES... ■ ,....,....126 

Abstract 12B 

Introduction 126 

Purpose and Context of SDG 127 

Challenges to an SDG Algorithm.*....... 130 

Complex Ring Systema > ISO 

Sp^al Motpnologiea « 1B3 

Atom and Bond Oveiidp 136 

Preeed«ttts 138 

STB3 a973) 138 

Cartiait (1976) W 

CAS (1977) 142 

Spdctren (1982)..., 143 

Sh«Uey (1983) 143 

Umversi^of HuU (1990) 144 

DEPICT (1990) : 144 

Implementation in CAM£0..... 145 

Redraw Algorithm .....148 

Outline 148 

Simple Ring Drawing and Uu> Irregular Polygon Method 156 

Complex Monocyclic Rings..... >.ieO 

Bicyclic Ring Systema 163 

Avoiding Congestion: Atom Priority, the Fleeing Heuristic 

and the Congestion Function.. IS* 

Removal of Atom and Bond Overiap and Crowding (the RES 

Heuristic) , 167 

Re positioa Algorithm 173 

^'^^^w^iuiiaiytie^Keposittomng Algorithm 1"^ 

Dynmic Repositioning AlgoriUim 185 

The Jumping Heuristic. 194 

^thetic Functions and the Testing Database 200 

AeFJlepo: saathetic Function for Positioning Molecules 202 

AeCRedraw: bathetic Function for Redrawing 203 

The TesUng Datahase 211 

Conduaions 213 

Su^stlons for Further Work.... 215 

Database of Ring Templates.. *..216 

Matchii^ a Template to a Rkig 215 

How to Coastruet a Tcmplate*a ^SCT^ 222 

Obtaining the Canonical Ring D^cription 222 

The Hash Driver 222 

On Drawing Bi^y Condensed Ring Systems 224 

Alternative Repositioning Strategies 227 

Modified Analytic Repositioning AlgoriUun 227 



32. Applicants argue: 



//a et at, Shetley et al, or Fan in vhw of (he Nelson thesis 

Claims 1,5, and 9 arc rejected under 35 U.S.C. 103(a) as being anticipated by Hu et at,. 



a prima facie case of obviousness, all claim limitations must be taught or suggested by the prior 
art. MPEP § 2143.03. .As discussed above, the Helson thesis docs not teach or suggest 
"positioning symmetrically equivalent atoms aruJ bonds in the chemical siruciurc diagram in 
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accordance with the idenltfied symmetry," as required by independent claims 1 , 5, and 9. The 
combination of Helson with Hu c( al,, Shelley ei al. or Fan does not cure this deficiency. As 
explained in more detail in the Response to OfRce Aciion dated May 24. 2006, the Hu abstract is 
concerned with the detection of topological symmetry^ in a chemical structure, not the expression 
of such symmetry in a chemical structural diagram. Shelley, like Hu, teaches an algorithm for 
d^ecting topological symmetry. Similarly^ Fan, like Hu and Shelley, is concerned with the 
detection of equivalent atoms. Page 654, abstract (**A simple and efficient algorithm for the 
perception of constitutionally equivalent atoms in a target molecule is rq^orted.'*) (emphasis 
added). None of these references teaches or suggests positioning symmetrically equivalent 
atoms and bonds in a chemical structure diagram in accordance with an identified symmetry. 
Thus^ none of the cited references teach all the elements of the claimed invention, either alone or 
in combination. Accordingly, Applicant submits that the claimed invention is nonobvious in 
view of Hu or Shelley, or Fan, further in view of the Helson thesis. 

33. This is a piecemeal argument. In response to applicant's arguments 
against the references individually, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations 
of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Applicant's 
basic argument appears to be directed at the Helson thesis. See response 
presented earlier. 
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34. Applicants argue: 

Hu ei at, SheUi^ €t aLp or Fart in view of Uie Heison thesis^ furthtr in view ofChem 
3D and Raiinger et at 

Claims 13-27 arc rejected under 35 U.S,C. § 103(a) as being obvious in view of Hu, 
Shelley, or Fan, in view of (he Helson thesis, and ftinher in view of Chcin 3D and Razinger. 
Applicant respectfully disagrees. Claims 13-27 depend from claim !. As explained above, Hu, 
Shelley, or Fan in combination with the Helson thesis do not teach or suggest positioning 
symmetrically equivalent atoms and bonds in a chemical struciurc diagram in accordance with an 
identified symmetry. Razinger and Chem3D do not cure this deficiency. As described in more 
detail in the Response to Office Action dated May 24, 2006, Ra^Jnger, like Hu, Shelley and Fan 
merely discloses algorithms for the detection of symmetry. Ra^mgcr provides no further 

accordance with the identified symmetry," as required by independent claims 1, 5. and 9, The 
combination of Helson with Hu et ai^ Shelley et aL or Fan does not cure this deficiency. As 
explained in more detail in the Response to Office Action dated May 24, 2006, the Hu absu^ct i; 
concerned with the detection of topological symmetry, in a chemical structure, not the exprcsstoi 
of such symmetry in a chemical structural diagram. Shelley, like Hu» leaches an algorithm for 
detecting topological symmetry. Similarly, Fan, like Hu and Shelley, is concerned with the 
detection of equivalent atoms. Page 654, abstract C*A simple and efficient algoridmi for the 
perception of constitutionally equivalent atoms in a target molecule is reported.'*) (emphasis 
added). None of these references teaches or suggests positioning symmetrically equivalent 
atoms and bonds in a chemical structure diagram in accordance with an identified symmetry. 

35. This is a piecemeal argument. In response to applicant's arguments 
against the references individually, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations 
of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co,, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Applicanfs 
argument appears to be directed at the Helson thesis. See response presented 
earlier. 



Application/Control Number: 09/502,133 Page 
Art Unit: 2128 

Conclusion 

36. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

37. A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
acfion is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final acfion. 

38. Any inquiry concerning this communication or earlier 
communications from the examiner should be: 

directed to: Dr. Hugh Jones telephone number (571) 272-3781, 
Monday-Thursday 0830 to 0700 ET, 

or 

the examiner's supervisor, Kamini Shah, telephone number (571) 272- 

2279. 

Any inquiry of a general nature or relafing to the status of this application 
should be directed to the Group recepfionist, telephone number (703) 305- 
3900. 

mailed to: 

Commissioner of Patents and Trademarks 
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Washington, D.C. 20231 
or faxed to: 

(703) 308-9051 (for formal communications intended for entry) 

or (703) 308-1396 (for informal or draft communications, please label 

PROPOSED or DRAFT). 

Dr. Hugh Jones 
Primary Patent Examiner 
August 5, 2007 




